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(54) PLANAR LIGHT SOURCE 

(57)Abstract: 

PURPOSE: To provide a planar light source whg-ein a blue light e mitting, 
diode is used and white lunme^ is feasiblgTa nd wherein ui5brm white 
luminescence can be observed. 


CONSTITUTION: Light emitting diodes 1 are optically connected with the 
end of a transparent light transmitting plate 2. A fluorescent substance that 
emits light when energized by the luminescence of the blue light emitting 
diodes 1 and white powder that scatters fluorescence, are mixed. The resultant 
mixture is applied to either of the major surfaces of the light transmitting plate 
2 to form a fluorescence scattering layer 3. The wavelength of the 
luminescence of the blue light emitting diodes 1 is changed through the 
fluorescence scattering layer 3. 



Bia(i!iu»Btii!l!liii 


^iBimriiiiinu;imiii" 


MnmmaBi»n itiJiiiSiiiiii ill i 



LEGAL STATUS 

Pate of request for examination] 1 5.05. 1 996 

[Date of sending the examiner's decision of rejection] 

[Kind of fmal disposal of application other than the examiner's application converted 
decision of rejection or application converted registration] 

Pate of fmal disposal for application] 2 1 .04. 1 997 

[Patent number] 

Pate of registration] 

[Number of appeal against examiner's decision of rejection] 

Pate of requesting appeal against examiner's decision of 
rejection] 

Pate of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 


/ 

1 of 1 12/27/01 12:31 


http7/www4 Jpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


* NOTICES * 

Japan Patent Office xs not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the field-like light source which can be applied to the light source of the shape of a 
field used for the back light of a display, an illumination formula operation switch, etc., especially can be suitably used as a back 
light of a liquid crystal display. 
[0002] 

[Description of the Prior Art] EL and the cold cathode tube are used for the field-like Hght source for the back lights of the liquid 
crystal display generally used for a notebook sized personal computer, a word processor, etc. Itself of EL is the field-like hght 
source, a cold cathode tube is used as the field-like light source using a diffusion plate, and the luminescent color of those back 
lights is made white [ most ] now. 

[0003] On the other hand, light emitting diode (it is described as Light Emitting Diode below.) is also used in part as light source 
for back lights. However, by the former, when obtaining white photogenesis using Light Emitting Diode, since there is no radiant 
power output of blue Light Emitting Diode as some dozens ofinicroW, in order to make white photogenesis realize using other 
red Light Emitting Diodes and green Light Emitting Diode, there is a fault that color change is large that it is hard to make the 
property of each [ these ] color photogenesis Light Emitting Diode agree. Moreover, since those Light Emitting Diodes were 
checked by looking as a back light in the near position even if it gathers Light Emitting Diode in three primary colors and it 
arranges geometrically on the same flat surface in the same position, it was impossible to have made it the uniform white hght 
source. Therefore, if large-sized, the present condition is properly used with EL, and most back lights of the white photogenesis 
using Light Emitting Diode are not known by a cold cathode tube, small, - the medium size now at the white field-like light source 
of a liquid crystal back light. 

[0004] moreover - the light source of white photogenesis or monochrome ****** — a part — coming out — although the attempt 
which surrounds and carries out color conversion of the periphery of a blue Light Emitting Diode chip by the resin containing a 
fluorescent substance also occurs, since the chip circumference is exposed to the beam of light of intensity of radiation stronger 
than solar light, a degradation of a fluorescent substance poses a problem, especially it is remarkable at the organic fluorescent 
pigment Furthermore, the organic dye of ionicity may cause electrophoresis by the direct-current electric field near the chip, and a 
color tone may change. Moreover, die conventional blue Light Emitting Diode was not a thing usable even if it does not have 
sufficient output to carry out color conversion but it carries out color conversion with a fluorescent substance. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which accomplished in order that this invention might solve such a fault, 
and is made into the purpose While the field-like light source which can mainly be used as a back light and for which light can be 
emitted white is realized using Light Emitting Diode It is in offering the field-like light source which can observe uniform white 
photogenesis, and is in offering the field-like light source which can emit light for arbitrary colors other than white fiirther, using 
the property of Light Emitting Diode excellent in the reliability, and using for various operation switches etc. 
[0006] 

[Means for Solving the Problem] The fluorescent substance which, as for the field-like light source of this invention, blue Light 
Emitting Diode is optically connected to at least one place of the end face of a transparent light guide plate, is fiirther excited by 
any of the principal plane of the aforementioned light guide plate, or one side by photogenesis of the aforementioned blue light 
emitting diode, and emits fluorescence. The fluorescence dispersion layer applied where the white powder over which light is 
scattered is mixed (the principal plane by the side of a fluorescence dispersion layer is hereafter called second principal plane.) It 
has, wavelength conversion of a part of photogenesis of the aforementioned blue light emitting diode is carried out in the 
aforementioned fluorescence dispersion layer, and it is the principal plane (the principal plane by the side of a photogenesis 
observation is called fu-st principal plane below.) of the light guide plate of the aforementioned fluorescence dispersion layer and 
an opposite side. It is characterized by being observed fi-om a side. 

[0007] Drawing 1 is a plan as which the light guide plate 2 of the field-like light source of this invention was regarded fi-om the 
fluorescence dispersion layer 3 side. A light guide plate 2 consists of transparent materials, such as an acrylic and glass, and the 
light guide plate 2 and blue Light Emitting Diode I are optically connected by laying blue Light Emitting Diode 1 under the end 
face of the light guide plate 2. In addition, if it says simply that blue Light Emitting Diode I and the end face of a light guide plate 
2 are connected optically in this invention, it is realizable by pasting up blue Light Emitting Diode and leading photogenesis of 
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blue Light Emitting Diode to the end face of a Ught guide plate 2 using an optical fiber etc. not to mention laying blue Light 
Emitting Diode I underground, as it says introducing the light of blue Light Emitting Diode from the end face of a light guide plate 
2, for example, it is shown in this drawing. 

[0008] Next, the fluorescence dispersion layer 3 is scattering the fluorescence in a light guide plate 2 with the white pigment at 
the same time it comes to apply the ink which prepared the fluorescent substance and the white pigment and it carries out 
wavelength conversion of the photogenesis of blue Light Emitting Diode 1 with a fluorescent substance so that a desired color can 
be observed. The aforementioned fluorescence dispersion layer 3 is especially made into the shape of a dot in drawing 1 , it 
considers as a pattern which reduces the area of the fluorescence dispersion layer 3 per unit area by the side of the second 
principal plane, and area of the edge of the second principal plane fUrther left most with Light Emitting Diode 1 is made small a 
little as compared with the maximum area as Light Emitting Diode 1 is approached so that the surface brightness by the side of the 
first principal plane may become fixed. Here, ** in drawing 1 expresses the pattern of the fluorescence dispersion layer 3. 
Although considered as the structure which allotted two blue Light Emitting Diodes to one end face in drawing 1 , if a light guide 
plate is a square, to say nothing of connecting Light Emitting Diode to all end faces on all sides, the number of Light Emitting 
Diode will not be limited. Furthermore, the application configuration of a fluorescence dispersion layer and the application status 
can be suitably changed so that the photogenesis observed from a fu'st principal plane side may be made into field-like 
homogeneity according to the arrangement status of Light Emitting Diode. 
[0009] 

[Function] Drawing 2 is a type-section view at the time of mounting the field-like light source of this invention as a back light of a 
liquid crystal panel. With the scatter reflection layer 6 which consists of a barium titanate, titanium oxide, an aluminum oxide, 
etc., the reflecting plate to which the laminating of the base 7 which consists of aluminum was carried out is installed, this is 
installing the optical diffusion plate 5 with which the front face is made into irregularity at the fu'st principal plane side at the 
second [ of the field-like light source shown in drawing 1 ] principal plane side, and these configurations do not change especially 
with the back light which makes the Ught source a cold cathode tube. 

[0010] Although the light which came out of blue Light Emitting Diode 1 is emitted to exteriors other than a light guide plate in 
part near the chip as the arrow head of drawing 2 shows fu'st, a great portion of light reaches the end face of a light guide plate in 
the inside of a light guide plate 2, repeating total reflection. It is reflected by the reflective layer 4 formed in all end faces, and the 
light which reached the end face repeats total reflection. At this time, a part of light is absorbed with a fluorescent substance, and 
wavelength conversion of it is carried out simultaneously, it is emitted [ a part of light is scattered about by the fluorescence 
dispersion layer 3 prepared in the second / of a light guide plate 2 / principal plane side, and ], and the luminescent color observed 
from a fu'st [ of a light guide plate 2 ] principal plane side can observe the light which compounded such light. For example, in the 
field-like light source which formed the fluorescence dispersion layer 3 which consists of an orange fluorescent pigment and an 
orange white pigment, by the operation described previously, the luminescent color from blue Light Emitting Diode becomes 
white, and can observe. Moreover, the modality of fluorescent substance and the mixing ratio of a white pigment can adjust a 
color tone arbitrarily. The main photogenesis peak of especially the photogenesis wavelength of one blue Light Emitting Diode is 
shorter than 500nm, and the radiant power output needs the output more than 300microW at this invention still preferably more 
than 200microW. When it will be hard coming to realize all colors if photogenesis wavelength is SOOnm or more, and there are 
few the radiant power outputs than 200microW, it is because it is in the inclination that the light source of the field-like 
photogenesis with sufficient uniform luminosity is hard to be obtained even if it increases the number of blue Light Emitting 
Diodes which connects with the end face of a light guide plate optically even if. 
[0011] 
[Example] 

The fluorescence dispersion layer 3 was formed in one side of an acrylic plate with a [example I] thickness of about 2mm by 
screen-stencil by the pattern of the shape of a dot shown in drawing 1 . the product made from ********** chemistry whose 
fluorescence dispersion layer 3 is a red fluorescent pigment — the company make which is FA-001 and a green fluorescent 
pigment — as white powder, 1 :5 came out of the barium titanate comparatively by the weight ratio, it mixed with the fluorescent 
pigment which mixed FA-005 ana, and what distributed it in the acrylic binder was printed and formed 
[00 1 2] Next, after having cut the acrylic plate with which the fluorescence dispersion layer was formed as mentioned above 
according to the desired pattern and grinding all the end faces (cut surface) of an acrylic plate, the light guide plate 2 with which 
the fluorescence dispersion layer 3 was formed was obtained by forming the reflecting layer 4 which becomes a polished surface 
from aluminum. 

[00 1 3] Two places and a hole are established in the end face of the aforementioned light guide plate 2, and it is the photogenesis 
wavelength of 480nm to the hole. The field-like light source of this invention was obtained by embedding at a time one blue Light 
Emitting Diode which consists of a gallium-nitride system compound semiconductor which has 1 200micro W of radiant power 
outputs, respectively. The ahnost uniform white field-like photogenesis which wore ****** a little was obtained from the 
photogenesis observation side side of a light guide plate 2 the place which made blue Light Emitting Diode of this field-like light 
source turn on simultaneously, furthermore, the place which installed the optical diffusion plate 5 with which the matte 
manipulation was beforehand given to the photogenesis observation side side, and the reflecting plate by which the 
barium-titanate layer 6 was applied on the aluminum base 7 at the fluorescence dispersion layer 3 side, and was used as the light 
source for back lights — the optical diffusion plate 5 side ****-- perfect — the shape of a field imiform white photogenesis was 
obtained Brightness was 55 cds/m2. 
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[0014] the [example 2] fluorescence dispersion layer 3-3 yellow fluorescent dye ♦*****-- LumogenF of BASF Equivalent 
mixture of Orenge-240 is carried out mostly. Yellow-083 and an orange fluorescent dye ****** — company make - Form using 
what mixed the barium titanate with the fluorescent dye which melted them in butyl carbitol acetate at a rate of 1 (color):200 by 
the weight ratio as white matter, and also When the field-like light source of this invention was obtained like the example 1 . 
almost uniform field-like photogenesis was observed. When considered as the light source for back lights still similarly, 
completely uniform field-like photogenesis was observed. 
[0015] 

[Eflect of the hivention] As explained above, the field-like light source of this invention became possible [ realizing the field-like 
light source by Light Emitting Diode excellent in the reliability ] by moreover having the fluorescence dispersion layer containing 
the fluorescent substance which can carry out wavelength conversion by blue Light Emitting Diode, and white powder in the field 
of one of the two of a light guide plate using blue Light Emitting Diode. And since the white powder of a fluorescence dispersion 
layer has the operation which reflects the light by which wavelength conversion was carried out with the fluorescent substance, 
and makes it spread, there is little amount of the fluorescent substance used to use, and it ends. Furthermore, since Light Emitting 
Diode chip and a fluorescent substance do not touch directly, a convenient thing has few degradations of a fluorescent substance, 
and they do not cause color tone change of the field-like Ught source over a long period of time to it. Furthermore, about a color 
tone, arbitrary color tones can be offered by changing the modality of a fluorescent substance and white powder, the amount of 
mixtures, etc. including white. 

[00 1 6] As a side which excites a fluorescence dispersion layer on the other hand, when the radiant power output of blue Light 
Emitting Diode used most preferably considers as the thing more than 200microW, wavelength conversion can be efficiently 
carried out with a fluorescent substance, and the field-like light source with a bright big area can be realized. Thus, the field-like 
light source of this application is also applicable to the illumination formula operation switch not only using the light source for 
back lights but the fluorescent substance etc. 
<BR> 

[Translation done.] 
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